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achondrogenesis

Achondrogenesis is a group of severe disorders that affect cartilage and bone
development. These conditions are characterized by a small body, short limbs, and
other skeletal abnormalities. As a result of serious health problems, infants with
achondrogenesis usually die before birth, are stillborn, or die soon after birth from
respiratory failure. However, some infants have lived for a short time with intensive
medical support.

Researchers have described at least three forms of achondrogenesis, designated as
type 1A, type 1B, and type 2. The types are distinguished by their signs and symptoms,
inheritance pattern, and genetic cause. However, types 1A and 1B are often hard to tell
apart without genetic testing.

Achondrogenesis type 1A, which is also called the Houston-Harris type, is the least well
understood of the three forms. Affected infants have extremely short limbs, a narrow
chest, short ribs that fracture easily, and a lack of normal bone formation (ossification)
in the skull, spine, and pelvis.

Achondrogenesis type 1B, also known as the Parenti-Fraccaro type, is characterized by
extremely short limbs, a narrow chest, and a prominent, rounded abdomen. The fingers
and toes are short and the feet may turn inward and upward (clubfeet). Affected infants

frequently have a soft out-pouching around the belly-button (an umbilical hernia) or near
the groin (an inguinal hernia).

Infants with achondrogenesis type 2, which is sometimes called the Langer-Saldino
type, have short arms and legs, a narrow chest with short ribs, and underdeveloped
lungs. This condition is also associated with a lack of ossification in the spine and
pelvis. Distinctive facial features include a prominent forehead, a small chin, and, in
some cases, an opening in the roof of the mouth (a cleft palate). The abdomen is
enlarged, and affected infants often have a condition called hydrops fetalis, in which
excess fluid builds up in the body before birth.

Frequency

Achondrogenesis types 1A and 1B are rare genetic disorders; their incidence is
unknown. Combined, achondrogenesis type 2 and hypochondrogenesis (a similar
skeletal disorder) occur in 1 in 40,000 to 60,000 newborns.

Genetic Changes

Mutations in the TRIP11, SLC26A2, and COL2A1 genes cause achondrogenesis type
1A, type 1B, and type 2, respectively.



The genetic cause of achondrogenesis type 1A was unknown until recently, when
researchers discovered that the condition can result from mutations in the TRIP11
gene. This gene provides instructions for making a protein called GMAP-210. This
protein plays a critical role in the Golgi apparatus, a cell structure in which newly
produced proteins are modified so they can carry out their functions. Mutations in the
TRIP11 gene prevent the production of functional GMAP-210, which alters the structure
and function of the Golgi apparatus. Researchers suspect that cells called chondrocytes
in the developing skeleton may be most sensitive to these changes. Chondrocytes give
rise to cartilage, a tough, flexible tissue that makes up much of the skeleton during
early development. Most cartilage is later converted to bone, except for the cartilage
that continues to cover and protect the ends of bones and is present in the nose and
external ears. Malfunction of the Golgi apparatus in chondrocytes likely underlies the
problems with bone formation in achondrogenesis type 1A.

Achondrogenesis type 1B is the most severe of a spectrum of skeletal disorders caused
by mutations in the SLC26A2 gene. This gene provides instructions for making a
protein that is essential for the normal development of cartilage and for its conversion
to bone. Mutations in the SLC26A2 gene cause the skeletal problems characteristic

of achondrogenesis type 1B by disrupting the structure of developing cartilage, which
prevents bones from forming properly.

Achondrogenesis type 2 is one of several skeletal disorders that result from mutations
in the COL2A1 gene. This gene provides instructions for making a protein that forms
type Il collagen. This type of collagen is found mostly in cartilage and in the clear gel
that fills the eyeball (the vitreous). It is essential for the normal development of bones
and other connective tissues that form the body's supportive framework. Mutations

in the COL2A1 gene interfere with the assembly of type Il collagen molecules, which
prevents bones and other connective tissues from developing properly.

Inheritance Pattern

Achondrogenesis type 1A and type 1B both have an autosomal recessive pattern

of inheritance, which means both copies of the TRIP11 or SLC26A2 gene in each

cell have mutations. Most often, the parents of an individual with an autosomal
recessive condition each carry one copy of the mutated gene but do not show signs and
symptoms of the condition.

Achondrogenesis type 2 is considered an autosomal dominant disorder because one
copy of the altered gene in each cell is sufficient to cause the condition. It is almost
always caused by new mutations in the COL2A1 gene and typically occurs in people
with no history of the disorder in their family.

Other Names for This Condition

e achondrogenesis syndrome
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Diagnosis & Management
These resources address the diagnosis or management of achondrogenesis:

GeneReview: Achondrogenesis Type 1B
https://www.ncbi.nlm.nih.gov/books/NBK1516

*  Genetic Testing Registry: Achondrogenesis, type IA
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0265273/

*  Genetic Testing Registry: Achondrogenesis, type IB
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0265274/

*  Genetic Testing Registry: Achondrogenesis, type Il
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0220685/

*  MedlinePlus Encyclopedia: Achondrogenesis
https://medlineplus.gov/ency/article/001247.htm

These resources from MedlinePlus offer information about the diagnosis and
management of various health conditions:

» Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

e Drug Therapy
https://medlineplus.gov/drugtherapy.html

e Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html

*  Genetic Counseling
https://medlineplus.gov/geneticcounseling.html

. Palliative Care
https://medlineplus.gov/palliativecare.html
Additional Information & Resources
MedlinePlus

*  Encyclopedia: Achondrogenesis
https://medlineplus.gov/ency/article/001247.htm

* Health Topic: Bone Diseases
https://medlineplus.gov/bonediseases.html

* Health Topic: Connective Tissue Disorders
https://medlineplus.gov/connectivetissuedisorders.html

*  Health Topic: Dwarfism
https://medlineplus.gov/dwarfism.html
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Genetic and Rare Diseases Information Center

*  Achondrogenesis
https://rarediseases.info.nih.gov/diseases/2882/achondrogenesis

Additional NIH Resources

e National Institute of Arthritis and Musculoskeletal and Skin Diseases: Questions
and Answers about Heritable Disorders of Connective Tissue
https://www.niams.nih.gov/Health_Info/Connective_Tissue/

Educational Resources

* Disease InfoSearch: Achondrogenesis Type 1A
http://www.diseaseinfosearch.org/Achondrogenesis+Type+1A/108

* Disease InfoSearch: Achondrogenesis Type 1B
http://www.diseaseinfosearch.org/Achondrogenesis+Type+1B/109

* MalaCards: achondrogenesis
http://www.malacards.org/card/achondrogenesis

*  Orphanet: Achondrogenesis
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=932

»  Orphanet: Achondrogenesis type 1A
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=93299

»  Orphanet: Achondrogenesis type 1B
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=93298

*  Orphanet: Achondrogenesis type 2
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=93296

Patient Support and Advocacy Resources

*  European Skeletal Dysplasia Network
http://www.esdn.org/eug/Home

. Human Growth Foundation
http://hgfound.org/

» Little People of America
http://www.lpaonline.org/

* National Organization for Rare Disorders (NORD)
http://rarediseases.org/rare-diseases/achondrogenesis/

* Resource list from the University of Kansas Medical Center
http://www.kumc.edu/gec/support/dwarfism.html
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The Compassionate Friends
https://www.compassionatefriends.org/

The MAGIC Foundation
https://www.magicfoundation.org/

GeneReviews

Achondrogenesis Type 1B
https://www.ncbi.nlm.nih.gov/books/NBK1516

Genetic Testing Registry

Achondrogenesis, type IA
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0265273/

Achondrogenesis, type IB
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0265274/

Achondrogenesis, type Il
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0220685/

Scientific articles on PubMed

PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28achondrogenesis%5BTIAB
%5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last
+3600+days%22%5Bdp%5D

OMIM

ACHONDROGENESIS, TYPE IA
http://omim.org/entry/200600

ACHONDROGENESIS, TYPE IB
http://omim.org/entry/600972

ACHONDROGENESIS, TYPE Il
http://omim.org/entry/200610
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